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Abstract(Resumen de 100-250 palabras)/ Abstract(Laburpena 100-250 hitzetan) 
The growth of deployed wireless communication networks, due to the improvement of wireless 
technologies and devices in terms of battery life, cost and computational capacity, has led to 
intelligent environments and the so called Smart Cities. In Smart Cities, a great variety of 
wireless systems will be present, making the coexistence and the optimal deployment of these 
systems a real challenge. In this work, framed by Smart Cities environments, the 
characterization of the radio channel for the deployment of ISM 2.4 GHz Wireless Sensor 
Networks (WSN) in Urban Train Transportation environments is presented. Urban Train 
Transportation environments are complex scenarios in terms of radio propagation, as the 
topology and morphology of the environment change dynamically, the effect of high density of 
persons within the scenario, the presence of moving vehicles (trains) and the electromagnetic 
interference generated by personal portable devices or other wireless communication systems. 
In order to assess the impact that the complexity of the environment has on the electromagnetic 
propagation and to emulate the realistic operation of WSNs in the framework of Urban Train 
Transportation environments, an in-house developed 3D Ray Launching software has been used, 
which considers the material properties and the real dimensions of the objects embedded in the 
simulation scenario. The scenario where the study has been carried out is one of the urban train 
stations in the city of Bilbao, with indoor and outdoor profiles. Estimations of received power as 
well as time domain results, such as Power Delay Profiles, have been obtained for the complete 
volume of the presented scenario. To gain insight into the radio propagation effects, the 
analysis has been completed with the inclusion of in-house developed human body 
computational models. The presented analysis can aid in the design of optimal WSN 
deployments in terms of energy consumption, coverage and capacity, making the use of WSNs 
attractive for multiple applications in Urban Train Transportation environments. 
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WSN, Urban Train Transportation,  3D Ray Launching, ZigBee, Electromagnetic propagation   
 
Campos OPTATIVOS / AUKERAKO eremuak 
C
a
st
e
ll
a
n
o
 
G
a
zt
e
la
n ia
 
Abstract(Resumen de 100-250 palabras) / Abstract(Laburpena 100-250 hitzetan) 
 DESCRIPCIÓN BIBLIOGRÁFICA DEL TRABAJO 
FIN DE ESTUDIOS 
IKASKETEN AMAIERAKO LANARI BURUZKO 
BIBLIOGRAFIAREN DESKRIBAPENA 
PC 934 ANX1 
 
 
 
PC 934 ANX1 Rev 00 – 18/03/2015 pág /or.2 
      
Materias o Palabras Clave (máximo 5) / Gaiakedohitzgakoak (gehienez 5) 
      
Eu
sk
er
a 
Eu
sk
ar
a 
Abstract(Resumen de 100-250 palabras) / / Abstract(Laburpena 100-250 hitzetan) 
      
Materias o Palabras Clave (máximo 5) / Gaiakedohitzgakoak (gehienez 5) 
      
O
tr
o
 Id
io
m
a 
B
e
st
e
h
iz
k.
 b
at
 
Abstract(Resumen de 100-250 palabras) / / Abstract(Laburpena 100-250 hitzetan) 
      
Materias o Palabras Clave (máximo 5) / Gaiakedohitzgakoak (gehienez 5) 
      
 
